A 67-year-old woman was referred to our hospital due to a refractory lower extremity ulcer. Occlusion of the bilateral superficial femoral arteries and a difference (>50 mmHg) in blood pressure between the bilateral upper limbs were noted. In addition to occlusion of the left subclavian artery and stenosis at the ostium of the right coronary artery, these findings led to a diagnosis of Takayasu arteritis. Furthermore, a biopsy of the ulcerated skin lesion localized on the fibular surface showed a non-caseating cutaneous granulomatous lesion resulting in the diagnosis of cutaneous sarcoidosis. The simultaneous occurrence of cutaneous sarcoidosis and Takayasu arteritis, albeit rare, should not be overlooked.
Introduction
Sarcoidosis is a multiorgan granulomatous disease, with the skin being affected in approximately 25% of cases (1) . Various types of skins lesion associated with sarcoidosis have been reported, and ulcerative lesion formation, although rare, represents one of many atypical presentations (2) . Several recent case reports have described the coexistence of Takayasu arteritis and immune-related disorders, including sarcoidosis (3) . In this report, we describe the case of a patient with Takayasu arteritis who presented with refractory ulcerative skin lesions of the lower extremities initially caused by limb ischemia due to occlusion of the peripheral arteries; these lesions were eventually diagnosed histologically as necrotizing granulomas of cutaneous sarcoidosis.
Case Report
A 67-year-old woman who had been periodically followed up for hypothyroidism developed a refractory ulcer of the left lower limb in December 2013. Computed tomography (CT) arterial angiography showed occlusion of the bilateral superficial femoral arteries (Fig. 1A) , and the patient was referred to our hospital for revascularization. She had been previously treated for hypothyroidism and exhibited a euthyroid status at referral. Her initial vital signs included a blood pressure of 145/80 mmHg and heart rate of 54 beats per minute. A chest X-ray revealed mild cardiomegaly with a cardiothoracic ratio of 57%, whereas an electrocardiogram Fig. 2A, B, arrows) .
Ultrasonography of the lower limbs showed extensive plaque formation at the level of the bilateral iliac and common femoral arteries and occlusion of the bilateral superficial femoral arteries. Contrast-enhanced CT confirmed (sub) total occlusion of the proximal portion of the right subclavian artery (Fig. 2C, D) , luminal narrowing of the left common carotid artery (Fig. 2E, arrowheads) , wall thickening and luminal stenosis in the aorta and aortic arch branches with thickening and diffuse irregularities of the aortic wall (Fig. 2F , G) and luminal narrowing of the first branches from the aorta, including the celiac artery (Fig. 2G, arrow) . 18 F-fluorodeoxyglucose-positron emission tomography (FDG-PET) showed no enhanced uptake in the aorta or major arteries (Fig. 2H) .
Adenosine triphosphate-stress myocardial perfusion imaging with thallium-201 showed decreased, albeit reversible, (Fig. 3) . Histology of biopsy specimens of the pigmented skin lesions on the lower limbs (Fig. 4A, B) showed prominent granulocytic and lymphocytic infiltration, which was also present in the periarterial regions, in addition to non-caseating epithelioid cell granuloma with multinucleated giant cells without vasculitis, leading to a diagno-sis of cutaneous sarcoidosis (Fig. 4C, D arrows) . Laboratory studies showed a white blood cell (WBC) count of 3,460/μL, hemoglobin level of 11.3 g/dL, platelet count of 14.8×10 4 /μL, serum C-reactive protein concentration of 0.55 mg/dL, serum soluble interleukin-2 receptor level of 787 U/mL and erythrocyte sedimentation rate of 36 mm/hr. The plasma B-type natriuretic peptide level was mildly elevated at 115.3 pg/mL. Syphilis tests were negative and the ACE level was 10.5 U/L. Meanwhile, the serum corrected calcium level was 9.0 mg/dL and the phosphorus level was 3.8 mg/dL. Tests for proteinase 3 anti-neutrophil cytoplasmic antibodies (ANCA) and myeloperoxidasespecific ANCA were negative, and a genetic examination for human leukocyte antigen (HLA) typing showed positivity for HLA-B39.
The patient underwent coronary bypass surgery-saphenous vein grafting of the right coronary artery and left internal thoracic artery to the left circumflex artery. Histology of the aortic wall specimen showed mild mucous degeneration without apparent infiltration of inflammatory cells. The Takayasu arteritis activity was considered to be low based on the findings of FDG-PET, and the lower extremity lesions were treated with topical corticosteroid ointment.
Discussion
We herein reported the case of a patient with coronary and peripheral arterial stenosis or occlusion, aortic and arterial wall thickening and skin lesions with ulcer formation in the lower extremities. Although the possibility of arteriosclerosis obliterans was first suspected, the localization and appearance of the skin lesions differed from that of severe ischemia. The detection of a marked difference (>50 mmHg) in blood pressure between the right and left upper limbs, coupled with the stenosis of the aortic arch branches and first aortic branches, led to a diagnosis of Takayasu arteritis. In addition, the lower limb skin lesion was diagnosed as cutaneous sarcoidosis and ulcerative vasculitis.
There is some debate over the diagnosis of Takayasu arteritis in our patient. Based on the aortic wall sample obtained at the time of coronary bypass surgery, we diagnosed him with Takayasu arteritis in accordance with the 1990 Criteria for the Classification of Takayasu Arteritis advocated by the American College of Cardiology (ACR). Among six ACR criteria for the diagnosis of Takayasu arteritis, our patient met three items: claudication of the extremities, a difference in blood pressure (>10 mmHg difference in systolic blood pressure between the arms) and arteriogram abnormalities (narrowing of the primary branches of the aorta). Another criterion, the presence of a bruit over the subclavian arteries or aorta, may also have been fulfilled, considering the detection of occlusion of the left subclavian artery and the shunt flow from the left common carotid artery. A fundoscopic examination revealed no abnormal findings. Among the ACR diagnostic criteria, an 'age of onset of less than 40 years' was not fulfilled in this case. On the other hand, FDG-PET showed that Takayasu arteritis, if present, was not in the active stage. In addition, among a US cohort of 126 patients with Takayasu arteritis, Schmidt et al. reported that 31 patients (25%) were 40 years of age or older at diagnosis (4) . An increase in the levels of CD8-positive subsets has been reported in cases of Takayasu arteritis (5), and an elevated CD4 + /CD8 + T-cell ratio and bronchoalveolar lavage lymphocytosis, in addition to an increased serum ACE level, are findings supporting the diagnosis of sarcoidosis (6), although T-cell subsets (CD4 and CD8) were not assessed in the current case.
The patient exhibited other clinical features that may be associated with Takayasu arteritis. First, DNA typing of the HLA genes showed that he had HLA-B39. Several HLA types have been reported to be associated with Takayasu arteritis, among which HLA-B52 may be the most common. For example, the HLA-B39 allele has been shown to be associated with Takayasu arteritis in Asian populations (7, 8) , although there is some controversy regarding this finding (9) . The presence of the HLA-B39 allele is another finding supporting a diagnosis of Takayasu arteritis according to the Japanese diagnostic guidelines (Japanese Circulation Society 2008) (10) . Based on these criteria, thickening of the thoracic aortic wall, as seen in our patient, is considered to be a characteristic finding on diagnostic imaging. Second, our patient had coronary artery lesions in the proximal portion of the left circumflex artery. Coronary artery lesions have been reported to be present in approximately 10% to 30% of patients with Takayasu arteritis (11) . Using coronary angiography to assess 81 patients with Takayasu arteritis, Endo et al. found that 24 subjects had coronary stenosis (12) . The ostium was most frequently affected in 21 patients (87.5%), while the proximal portion of the coronary artery was affected in the remaining three patients (12.5%). More recently, Sun et al. showed that, among 487 patients with Takayasu arteritis, 45 (7.7%) had coronary artery lesions, with the ostia (37.4%) and proximal segments (33.3%) of the coronary artery being most frequently involved (13) .
There is further debate over whether the coexistence of sarcoidosis and Takayasu arteritis is incidental. Weiler et al. described eight cases involving the simultaneous occurrence of sarcoidosis and vasculitis, five patients of which were diagnosed with Takayasu arteritis, in a review of the literature published in 2000 (14) . Furthermore, Hamzoui et al. described three other cases in 2011, published as a case report with a literature review (3). More recently, Izumikawa et al. presented the case of a 24-year-old man with Crohn's disease who presented with narrowing of the abdominal aorta and proximal subclavian artery in addition to stenosis of the left renal artery, leading to a diagnosis of Takayasu arteritis. That patient exhibited swelling of the bilateral hilar and mediastinal lymph nodes, and sarcoidosis was diagnosed according to the histology of the lung tissues and mediastinal lymph nodes (15) . Notably, Bilge et al. reported that some patients with Takayasu arteritis have immune-related disor-ders, including sarcoidosis, systemic lupus erythematosus, rheumatoid arthritis and sarcoidosis, based on their medical history, although the prevalence of these conditions was not reported (16) . Fewer reports have demonstrated the occurrence of cutaneous sarcoidosis and Takayasu arteritis, although Varus et al. reported the case of a man with a 10-year history of cutaneous and pulmonary sarcoidosis who developed Takayasu arteritis that subsequently induced ischemia of the right upper limb (17) .
Ulcerative cutaneous sarcoidosis is a form of cutaneous sarcoidosis (2, 18) . The cutaneous findings of ulcerative sarcoidosis may resemble those of necrobiosis lipoidica, an idiopathic, chronic granulomatous inflammatory disorder involving collagen degeneration leading to skin atrophy. Patients with necrobiosis lipoidica exhibit infiltration of lymphoplasma cells surrounding the blood vessels, possibly associated with wall thickening; however, these findings were not observed in the current case (19) . Arteriosclerosis obliterans, a cutaneous ulcer, may also develop, although these lesions may initially form on the heel or the top of toe in the lower extremities (20, 21) . Such lesions were, again, absent in the current case.
Several previous reports have presented cases of sarcoid granulomatous vasculitis (22) . Fernandes et al. pointed out that systemic vasculitis may occur as a complication, albeit unusual, of sarcoidosis (23). They subsequently reported six patients with sarcoidosis and systemic vasculitis and discussed the possibility that sarcoid vasculitis may mimic other types of vasculitis, including Takayasu arteritis. In their series, vasculitis was not diagnosed based on histology, but rather arteriography. More recently, Ward et al. documented the case of a patient with subcutaneous sarcoidosis who may have eventually developed epicardial coronary artery involvement, as suspected on computed tomographic images (24) . In the current case, the skin biopsy showed granulomatous lesion formation, although fibrinoid degeneration of the vessels was not present; therefore, sarcoid vasculitis was not diagnosed according to the cutaneous lesion. Although non-caseating granulomata lesion formation in the coronary arteries may occur in patients with sarcoidosis (25, 26), we do not believe that sarcoidosis vasculitis would explain the coronary artery lesions observed in our patient given the absence of epicardial thickening.
In summary, we herein described the case of a patient with multiple vascular lesions suggestive of Takayasu arteritis. Although the blood flow to the lower extremities was decreased based on the ABI, the ulcerative lesions were considered to be due to cutaneous sarcoidosis. Physicians must be aware of the concomitant occurrence of (presumable) immune-related disorders in patients with Takayasu arteritis and conversely those with sarcoidosis.
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